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Abstract of JP9098193 

PROBLEM TO BE SOLVED: To enable correct 
demodulation at all times even when a signal 
extending the received pulse width of a PPM 
signal almost double as wide as the original pulse 
width is inputted. 

SOLUTION: A regenerative clock signal is 
extracted from a received PPM signal 21 by a 
clock reproducing part 1 1 and the result of PPM 
signal sampling due to the reproduced clock is 
held in a sampled result holding part 12. Symbol 
synchronism is possessed from the received 
PPM signal 21 by a symbol synchronizing signal 
generating part 14. Based on the sampled result, 
reproduced clock signal and symbol 
synchronism, the result of sampling plural times 
in the past is analyzed by a received data 
reproducing part 15 and received data are 
demodulated by any peculiar procedure. 
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1 iM 9Mtt*ft r l j k ^ f) , ^CDQajTJrt'D ? >f 
7*7 U 777D771 4 2<7)7°'J-fc-y hA^Jk Lt4x 
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[ o o 3 2 ] mz . gflr-:?ff£g|S 1 5 Ji^yr/WS 
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114 y^-*5 6 lOSMjtf r Hj U^fcfcO. AN 
D y- f 5 6 2 JifiJAtfU r H j L^/Hf^D * 4 V 
7V"/y7UyT5 6 5<DDAMz5-i.t>tl&<DX\ 1 
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Sfl-C^&itJ^*)***. -r^rt>^, 09 ( j ) ISjci- 
Sftr-^RxDATA [1. . O]* J 09 (a)<I^ 
•t P P Mf|# 2 1 COJVVXmt n t*(C* -> T V ^ . 

[003 93 fci^T. ±^01~08t^L^St 
J^ffi 1 Xii. 0 1 0 ( a ) tCJjrtP PMfl-f 2 1 <7»y 
*IKA). (B)ASV^{i(C), ( D ) <r>nfe<n> i. 
3t:« OteXXSiw wxQM t jttffco v y #;uo; 

U^WisSrofctS, Vt*>0)isy$Mt3EL<imZti 
^^&&bh* ttt>*>* ^y»(A) , (B) co 
W&iztesELKWMZtiX^&tf. yy*KO , 
(D) <WI^W48Slfc*ftL-CV%*. ^C03t^6, iift 



(7) 
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1.3, OTftSC If. 
f-?RxDATA[l, . 0]Ofi(±3, 1, 3, 1 
kZ^Xl&^X^Z. JOBBBil 
i±. Z.<ni/y^)V ( C ) , ( D ) OJ: 3 £j&&U3#£> 

tows. Lfcj«»B 

[ 0 0 4 0 ] H 1 1 JiSdl«JBffl2*>ft*«atoKt 
Uz P P MftRgKcxy i^Kffllft)M»»8 1 3 sWRfc 

[0041]x.y vWtlttSSUBfftt 1 3 tt. tt&OH 1 
0TKELfc*#te*ll^*fc»fcftttMi"O**. 
-f£*>*>. tt»*>aa**;*k**afc:tt. 010 (a) *> 
SMtSrti'Slc. 3. lOPPMfi-f 2 lSr&ftU: 
^b.^mXol,z3, 04>PPMflM*aMtUS» 
SSflf-^RxDATA [ 1 . . 0] Offirt* 

[ 0 0 4 2 ] 0 1 2 <i0 1 1 tSS LfcX y £/tfcittttftft 
ftffl 3«JMW**iiWCa&. 01 2CfcWC % X 
7 £4fttt}tit£fttt« 1 3 « D 9 4 T? y -y 77 o 7 T 1 

31, 132££v^ D^-<7 , 7D 77 0 7n77'l 3 1 
<ODA*fcttJW«EEVCC*t*;tWu ?X3y9}j} 
ffiMt P P Mfi9 2 1 #4 £ fefl. *«>Qfftf]ft><» E D 

GE [0] m^tftitflZtl, D?477>JvT7a-y7 

7*1 3 2«?n»?AAitttS4?n-y?lit2 2*« 

4i.£>*U -?-<5DQaiA*^EDGE [ 1 ] 

it. <e<9R££fJ;>jt4D:M7 , 7y 77"7077*1 31t 

>J77°7D77*1 3 KiPPMfl^-2 1 <7)iLb5 { *) X'% 

2 2 <7)ii*> 0 T-D * -f 77 'J 7 7°7 n y 7° 1 3 2 tfOQ 

[ 0 0 4 3 3 0 1 3 (2:0 1 1 fcij* LfcWlT-*ll£* 

7<7)|fetltf)PPM VALUE i s Off-f 6 3#g<IP P 
Mr-:STOSff5 8t^;i^ftT^6jS<efcVvtfi9*0 

[00441H14I4H13C* Lfe WHHJSWWflWl 
^*t0T'S)S. H14K*JV%T, 0WWJg»5 7tt-f 
5 7 1 k ANDy- b 5 7 2 h i-fctr. -f yji 
-957 1(±EDGE [1] ft^SrReLtANDy- 

h5 7 2c0lOC0AA«t4x. ANDy-h572C0 



flS<9A7J*S(CJiCOUNTi s 1 t SAMPLE 
[23. [1], [0] tfS-Lt>iXh. ZLX, AND 
y-h5 7 2A^PPMVALUE i s0f|^6 3^{13 

*/H^»i^2 5<7)^'7yh€*U (COUNT is 
1 ) T'#> 0 . 3i*3llIc7)^7V^m2 3*H^-mi, 

thj k/pt-'^o. % b<,z%.i>m&.<r)W7)\s%mt 
wmw yrfvmn t vmz p p M(i#<oi_t.*< o x 

t0 04 5] 01 5{*013£*U:§iiPPMT-? 
WSm 5 8 Of8(££^0T'£> & . £ ?>0 1 5 Lfc 

«ip p Mf-^wjea 5 8<im«*)H7 few uc t w 

tCifc^T. MUX5 86jWJjS3fc»KX>f vf-sS 
fcfc#l/C*i!3. £4>IM >"A-?587£:ANDy- 
H588, 5 89ffmit>tlX^&A< l Z}5^Xm%'>X 
V^S. Wh«£l$5 7HOPPMVALUE i sOfl 
^6 3(i^ VA'-^ 5 8 7TRK6S:fVCAN D^-h 5 

8 8, 589 co-c-it-f fi<n-f}Xi:mz^l htthbl 
h^m.^ y^xns^^thtih. ANDy- 

b 5 8 8c0ffl2*7JjJSfc(±-f VA-^ 5 8 2 COftJjtfS- 
Ihil. ANDy-h5 8 9*)ffi#A*«BfcttANDy 
-b5 81^iij^**4i.tni.. 
[ 0 0 4 6 J H 1 6 *J J: 1 7 ti^cO^HJOSJfi^© 
2<0A^'5:il^S:ieW-S^O^-f 5 h 

[0047] <J?(C, 01 1~01 7**!HLT. ^JlS^ 
!B2<0«fffc-3^'CKBW4. 01 lKfcWC, ;o 7 

^s^gp 1 1 k vyr/mmm* 1 2 1 -> y^nm 
mmiM 1 4<7)mftumft<r>mm<7)Bm 1 1 r t-c* 

i^mitJRftfftf 1 3 tfflWMcov vCKWf 

016 (a) ^"tPPMfI^-2 IP r Hj P-^/u 
KiLJb6*6t. ^-<04±* i: 0X7^^O7^i:LTX 
^vlJWaiiMMWif 1 3^D?^f7'7'j7T7D77'l 
3l3&^7h?it. 016 (f ) izfp-tXoiZ. -e<?)Q 
aj^-C-^4EDGE0*< rHj \s'<JMZiLktft>. it 
X . 0 1 6 ( b ) a 7 9m 2 2 tfAJy&t 

St. D^-f7 , 7'j77°7a7Tl 3 2W y 
016 (g) K^idC. -e<DQtti^-CS>SEDGE 
1*»' THj U^UtfiLh***. =Sffc. D^^7"7'J7T 
707^13 2^0^^ r H j {CjLh^St. D^-< 
77'J'y77n771 3 lti^'JT^ni.^. C^H 
(iff U ^±±*< 0 £ k tt-C* ft PPM 

ft#2 1coj«e*^#£l»i:. 20ai^LTA±* { &C: 

r 0 0 4 8 ] 0 1 3 K«t5aiT-^i!4* l 5(i. i 

^X7^tlJilEDGE[l. . 0]«1f*t«HL 
XimZfiKo. WWte*5 7tiCOUNTi 
s 1, SAMPLE [0] , [1], [2]fcJ:yED 

ge [ 1 ] <nGMteW^xm»wxi*&i)mwt 



(8) 
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;KC). (D) <7)£oliZAj)t t fo-o£zijbikliZiS.* 01 

7(h) c^i^y*A^i«a#2 5^'>yftf3&« 

r 1 j X'hh b^tiZ, 017 ( c ) , (d), (e)t 

*^a*3ia<?)yv , rA«»2 3* t ^-fih.<> r HjK 
ir/i^a t cost p p Mft-f 2 i tf>4±# o 

•f, 017 (g) fcijctEDGE [1] 1f r Lj VKA' 

tt, 017 ( j ) iz^-fXoiz r Hj U^PPMV 
ALUE i s 0fI#6 3£aJ:frt6. 
[00 49 3 PPMVALUEi s 0fl#6 3# r H j 
U^fcfc* t . 0 1 5 (C^-tSflP P MT-9m%U 

5%<r>lv> < s-?5%l<r)%hii i r Lj w<jWi:&oT 

AND^-t-588, 5 89* { PBt^>tL. MUX5 86 
fi r H j K/I^DPPMVALUE i s OfI-f-6 3 fc£ 
. A* S 3 £giiff-f 6 . S 3 fcli2 t'-y h# 
0i:&l>B' 00' tffSSSilTfcO. MUX586J2 
2t' 7 l^OtD?-* T71I 7 77n 7 r584, 58 
5fc-fe -y 017 ( k ) (cijr*-J: 3 

PPMVALUE [ 1. . 0] tfOtl&^ftl). 

Ltztfr>x. mmmmi-cn^y^ (d) icwl-cp 

PMVALUE [1. . 0] = lfcH->TflOI3*VO* 

lue [i. . o] =otEL<awsn-cv^«^# 

[00 503 fcfc, gfiPPMf*-*fljaS5 8li. fi 
*^^#**»*%4LTV^V^* (PPMVAL 
UEi s0 = 0<Ofc§) t^yr^l!** r lj (SA 

mple[o] = i)t\ ^o-e^v-y^n^fg^ 

(lstPULSE = 
1 ) Tit. 7JjS2£»RU n±?uv?m^22V 
i±* ? 0i:|5]B#t PPMVALUE [ 1 . . 0] C9ffi£ 

vytf/M^ft-^^yhtt (count [ i . . 
0] ) fcjgiM-ft. fft.&^WCfcfcv 
MPPMT-*flJi»58liAASl£aRU PP 
mvalueci. . 0] <n&*£M<nMiz®&t&. 
[00 5 13 

[^HB<^6*] KLh^idft:. tt^PPMfcMBflre 

(iP p Mii^<7)%ii''S)\<z.i&tf*%<DJVi'zmn l . 5 

mz i#uf . p p Mffi-^oSft^vi/^©* 5 **^^;^ 
flgcO 2 fggJg * tWt L*oTV»6J:3 STfl^tfAA 

I). 4fc. i<^^PPM(WMfctHJW-**(l» 

m%mx-9m?hzttfx'zz>. 



[01 ] i^JMHOSOI^l«^*««l***'f^a 

[0 2 3 0 1 fc* L/c ? a •/ ^IM^ftftW^Jftfc*: 
*-f0T£>£. 

[03301 izTjiu^yr^mmun^^mi^m 
m^-fmx'hh, 

[04 3 0 i ^uzi^ytummti^^.^coAwm 

[05 3 01 ^L^S^ir-^S^gScom^WSrW^ 

tin-fare**. 

[06 3 0 5 tap Lfc* 1 /<^«S»oft*flWrfllBE 

Sr^f0t'J>&. 

[071 05C^UfcSfiPPMT-^fiJS^ft*« 
[08 3 Sl5{c*Lfc*fiT-^-9" yy>^Mcr)Mtm% 
[09 3 i«J6W«SOBKB 1 Oft*WW***RW 

[0103 zco%pn<7)mmm i 

[01 13 CW5WB<Ol8M0^2O^*W««**rrr 

O-y?0T'£>&„ 

[0 1 2 ] 0 1 1 teij? Lfcx 7 v^ajtemm^^ft* 
[013 3 01 lK*L*Mf^?f£»tf>JWWM: 

[0 1 4 1 0 1 3 iztp uzmmmmnmmm&z 

^t&X'foh. 

[015 3 01 3'fc*-tfc3aiPPMT-^wa»«ft 

[016 3 ;cr)f6B^|D5|^2^*W : 5rl!jfP&ift^ 
[017 3 ^Ol&Bj£7)||]^<i2^flr*W^l!)#S:iKBB 

[018] p p M3aKfj*tf>i»pt3i?tH , r*4 . 

[0 1 9 3 «3&9P P MfEISSiao^-f 5 y /^-v- h 
£*-f0T£>l>. 

[0203 PP MftiBiiatfcVvtmSiSr&lfc-f 
s^&o^ >f 5 y^^-Yi^-tmx'hh . 
[02 13 ^^PPM«flga(rtfgt)i£&lfrtS*& 

11 ?0>y?f5£gB 

12 -tyr/u^mft^ 

13 xyS^ttUHflMiAa 

14 !/y#/H*8ffi-Wfi£* 

15 Sfir-^H*^ 
2 1 PPMfi^- 

2 2 S^^a-y^ft^- 
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23 
24 
25 
26 
31 
32 
33 
34 
4 1 
42 
51 
52 
53 
54 
55 
56 



F i n-PD 



57 wweg? 

5 8 ^PPM^'-^«fS 

5 9 gfiT-^^yr;i^ 

6 1 {iffl»ft# 

62 1 s IPULSEff-^ 

63 PPMVALUE i s 01E^ 

6 4 PPMVALUE [ 1 . . 0 ] ff-f 
112, 122-12n, 131, 132, 141 



1 



42, 565, 584, 585, 59 1, 592 D9 

561, 57 1, 582, 587, 

562, 563, 57 2, 581, 

564 NOR^f- h 
583 MUX 



5 9 3 ^ 
588, 589 A 




OS 



(22) 




(23) 

SAMPLE! Oj 
5AMPLB[t] 
SAMPLER) 
SAMPLER 



SAMPLE[n-i] 
SAMPLER] 
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[013 
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[H4 3 



i,>**mR*Hvm (i4) 



*V7>tt* (23) 
SAMPLEla.O] 




COUWT[I..O] 



[H5] 



S'VJP^WMW- (25) 
COUNT! I.jO] _ 



*?7*M (23) 
SAMPLET2-01 



COUNT[t.iq 



(55) 



COUNTisO 
OOUNTiii 
COUNTisl 
COUNT] 13 



COUWTisD 
COUNTis3 
SAMtUfQ 
SAMPLSfl] 



(56) 




1st PULSE 
(tt> ,— 



PPMVAUffi{*..<)J 
(«) 



M 

ft 

0» 



(26) 
RxDATA[1.0I 



COUNTS . 

SAMPLEIOJ. 
SAMPLEflJ _ 
OOUN1U0 _ 



ff£?n7?ffi4 (22)- 



[06] 



561 1562 566 565 




563 



D Q 



ltfPULSB(62) 
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COUtf ru.ji>] , 



SAMPLBfOJ 
IMPULSE 
(62) 



V&.?V7 9i£% (12) 



G 



581 582 



583 
— U- 



it a 



595 

r4— 



D Q 
> 



rPMVALUE[I..O| 



PPMVALUE[1„(I1 (6*) 
CDUNTisO 
W&puy&ffi (21) 




OOUNTisl 

RxDATAILJl] 5AMPLEJ2] 
(26) 

SAMPLE! 1] 
SAMPLEIO] 
EDGEJl) 



vmwm (57> 













572 




1 






rH 




571 



PPMVALUEisO<63) 



[09] 



3^#* (A) (B) {C) (D) (B) 



(a) PPM©^-(21> 



{(J) SAMPLE! 
(«) SAMPLES 




CO 



IstPtlLSB 









— h- 1 












* 






r 






t it 

1 x il . 


t it 

1 1 !l 3 


t 

i ' 3 


X 









(13) 



WBV-9 - 9 8 1 9 3 



[01 0] 







(A) 


{B) 


{C) (D) 

3 : 0 










11. i 


i = m 





ft) SAMPl.R0 

(d) SAMFLK1 

(e) SAMPLBZ 



COUNTTl-BI 2 j 3 j 0 | I 1 2 | 3 j 0 | 1 | 2 | 3 j 0 | 1 | 2 | 3 | 0 | I | 2 | 3 | 0 | 1 | 2 



(b) isipm.SK _| I 















W PPMVALU*1UJ 










t 


t 


t 


t 


t 


0) RkDATAI1«0J x 


1 X 


1 » 




1 3 


1 1 















WMte^ (21) 



[H12] 



voc 

"Li 



131 



D Q 
> 



132 



D Q 
> Q 



^ EDGE10] 
_w EDGEW 



(23) 

SAMPIjq2.il] 



-7 5*fc(&#fJK (24) 



[013] 



(S5> 



COUNTisO 
COUNTJsi 
COUNTS 
C0UNTis3 



COUNTisI 
SAMPLBti£l 
RDG H|1J 

COUNTisO 
COUNTis3 
SAMPLBtq 
SAMPLER] , 



mm 

(57) 



PPMVALUEtl.O) 
(64} 



m 

(36) 



PPMVALUBsO 

(63) 



COUNT11..0] 
SAMVLtTO) 



IMPULSE 
(62) 



PPM 








(58) 


COUNTisO 


B 

(59) 


> 






> 







£flr^7 PC) 

IUnATA|l..OI 



(14) 
[011] 
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(15) 
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UHINTI I JB| (25) 
BW 



[015] 




(22) 



PPMVAMJli) 



[01 6] 



(A) («) CC> <D) (B) 



(a) PPB4«9-(2I) j | | 



(22) 

<c) SAMPU» 

<d) SAMFLE1 

<c) SAMPLE2 

(0 EDGED 

(E) EDGB1 
(h) 



_n ! 1 r 



J~~L 



_n_ 



J~~L 



LTL 



JU-TL 



courmun 2 -j 3 jo j i j z j 3 jo j i \ t/\ 3 j oj i I 2J 3 I o j 1 j .z|.3|o.| I 1 a. 



(t) lstfULSE 
(j) PFMVJUXKfaO 
(k) PH*VMXE(l-«] 







— ' — ' — '" i 10 11 






t 


t 


t 


t 




1 < 


1 > 


1 3 


1 . .JL 



018] 



0 2 



4« ppm*« n 1 1 1 1 n i 1 1 ri niii 



3 : - 1 : -0 



3:0 



3:' 1 

jiniL 



6 

JLiii 



10 

Jl 



3 

JJ1 



1 



(16) 
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[017] 



(B) 



in 



3 : o 



(c) SAMPLES 

(d) SAMFLE1 
(e> SAMPLE! 
(0 BPCEO 
(£) KDGE1 
(li> 



Ln_lru. 
run. 



JJL 



_TL 





: i ! 






ri i 




0) ppmvaluhjo ; 


— 1 — ! — ! — ! — ! — ! — 1 








(k) FFMVALBHUt] 


X i 3 j 0 i 1 


131010 






t 


t 


t 


t 


t 


(m) RiDATAJl-Ol X 


1 * 


1 » 


i ' 


i 3 


1 ~ 















[019] 




jt«a«iTMe^ ( a) nnn n n n n 



PPM?'- * a 



auan- 
n m n m ri 



^>^JH6* (23) 




(17) 
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[020] 



JMBftOWM®* (21) 



3 I 2 



•tV^Jl^ft (23) 




ttttttaPFMO^ (21) 



[02 11 



3 j 1 

JUT 



J 



194^^7^ (22) 



H9-V-/»M* (23) 



(A) 



t t 

0? 1? 



(B) 



(C) 



t t 

07 I? 



(D) 



